An automated method for the determination of hemoglobin concentrations normally present in plasma is described. The method was developed from the manual technics of Crosby and Furth, and Hanks (2, 7). The procedure is based on the development of a green chromogen which results when hemoglobin reacts with benzidine and hydrogen peroxide. The results of the automated method compared well with the manual procedure.
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In addition, there was good precision over the concentration range of 1-5 mg/100 ml. Normals were found to range between 0.8 to 4.6 mg/100 ml with a mean of 2.4 mg/100 ml. ' 
Procedure

Plasma Collection
A 12 in.length of polyvinyl tubing (3 mm ID) was attached to the hub of a sterile15 gauge blood donor collectionneedle. After insertion into the vein, the first4 ml of freely flowing blood was discarded. A total of 8 ml of blood was then collectedin each of two silicone-coated 12 ml centrifuge tubes whose inner surfaces were coated with heparin. The tube was promptly capped with Paraflim "M" (American Can Co.). The plasma was then separated, and the hemoglobin content was either measured within 4 hr or the plasma was frozen and stored at -20#{176} until the determination was made. Any fibrin encountered in thawed samples could be removed by centrifugation without altering the resultsof plasma-hemoglobin measurement (7).
Instrumental Considerations and Operating Procedure
The manifold and flow diagrams for use with the AutoAnalyzer are shown in Fig 1. Sampler II is fittedwith a 20-specimen-per-hr (1 :2) sampling cam. As seen in Fig 1, the sample is mixed with the airsegmented reagent solution which in turn is mixed with hydrogen peroxide reagent, and the reaction allowed to proceed in the two doublemixing coilsfor 3#{189}mm. The green chromogen is measured in a filter colorimeter (Technicon) equipped with a 15 mm tubular flow celland 700 nm filter.
The base line on the recorder is adjusted at 95% transmission (T) by starting the procedure with water pumping through the sample line along with the benzidine reagent and hydrogen peroxide. The standards are sampled and the calibration curve (Fig 2) is constructed from the t Average value is ±.03 mg/l00 ml.
peaks using 95% T as zero and estimating the height of the peaks in scale units from a rule made on Technicon recorder paper (each unit equals 2.8mm).
Results and Discussion
Precision
The precision of the automated method was calculated from the difference between individual values of replicate samples over a range of 1-5 mg/100 ml hemoglobin (Table 1) . it cail be seen that tile precision between values is ±.03 mg/100 ml.
Sensitivity
The sensitivity of the method was determined by adding known quailtities of hemoglobin to serum samples and determining the per cent recovery by using the reading obtained from the serum sample after addition of hemoglobin minus the reading of the original sample. It was determined that 0.1 mg/100 ml of hemoglobin could he recovered completely (Table  2) . Calculations were based on the standard curve shown in Fig 2. The maximum carryover in the range of 1-5 mg/i00 ml hemoglobin is 2%.
Automated and Manual Method Comparison
A regression line comparing the results of tile automated method against those of the manual method resultel ill a 1:1 straight-line relationship.
The results indicate that tile automated method agrees well with the manual method (Fig 3) .
Normal Range of Plasma Hemoglobin
In all, 64 normal volunteer patients from tile Roche 4pecial Treatment Unit were bled according to the procedure of Hanks described above (7). Plasma samples were collected and frozen immediately. On analysis of these samples a normal range of 0.8-4.6 mg/100 ml was calculated (Fig 4) .
Conclusion
The automated procedure for plasma hemoglobin has beemi shown to be a sensitive, reproducible, and accurate method for determining the concentration of hemoglobin in plasma. Its other advantages are that it is inexpensive, rapid, and can be readily used with large numbers of samples.
